When the cancer producing effect of an environmental factor, such as tobacco smoking, is studied by comparing the smoking habits of cancer patients with those of a control material, the latter must satisfy specific requirements if vahd quantitative conclusions are to be reached. In the strictest sense these requirements include the absence of lung cancer in the control material. However, so long as the incidence of lung cancer is small in all population groups (not selected according to whether lung cancer is present or not), the presence of concealed and potential lung cancer in the control material, which hardly can be avoided in practical applications, will not influence the results materially, and may probably be disregarded. This problem will not be dwelt upon in the present discussion; individuals without diagnosed lung cancer will, in fact, be considered as non lung cancer cases.
THE present paper is part of a research programme on aetiological factors in lung cancer, which is currently being carried out at the University Institute for General and Experimental Pathology in Oslo.
A study of the smoking habits of lung cancer patients for the purpose of ascertaining the r'ole of tobacco as a causative factor poses the problem of obtaining an adequate control material. For a number of reasons discussed below it was found that to launch a control study proper at the present stage of the research would entail considerable practical difficulties and, above all, so many unknown factors, as to render its value as a basis for detailed statistical computation highly doubtful. It was decided, therefore, preliminarily to assemble available data on tobacco consumptioii in this country and to collect information on the smoking habits of geographically and occupationally distinct groups of the population as a pilot investigation for more solidly founded control studies which might be required at a later stage of the research programme, and as a provisional background for an evaluation of the smoking habits of lung cancer patients. It was felt that such a procedure, furthermore, would be likely to reveal any grossly excessive smoking that might be present among lung cancer patients, even if, at any specified level of probabifity, nothing definite could be said about the significance of differences found.
When the cancer producing effect of an environmental factor, such as tobacco smoking, is studied by comparing the smoking habits of cancer patients with those of a control material, the latter must satisfy specific requirements if vahd quantitative conclusions are to be reached. In the strictest sense these requirements include the absence of lung cancer in the control material. However, so long as the incidence of lung cancer is small in all population groups (not selected according to whether lung cancer is present or not), the presence of concealed and potential lung cancer in the control material, which hardly can be avoided in practical applications, will not influence the results materially, and may probably be disregarded. This problem will not be dwelt upon in the present discussion; individuals without diagnosed lung cancer will, in fact, be considered as non lung cancer cases.
More formidable difficulties are encountered in satisfying the following criteria (a) the control material should correspond to the cancer patient group with respect to all factors associated both with the incidence of lung cancer and with the level of smoking, (b) the control material should not be selected according to any other factor, unrelated to the incidence of cancer, absent in the cancer patient group, which is associated with the level of smoking.
These requirements are not likely to be satisfied in any actual control study for the reason that the relevant factors largely are unknown. Even if corre- spondence is established between the patient group and the control material with regard to such factors as age and sex composition, distribution of broad occupational groups and place of residence, which may influence smoking habits and/or lung cancer frequency, and a large number of factors clearly may be considered irrelevant, a field of uncertainty of considerable extent still remains.
Two points of practical importance emerge from the above discussion. The first is that control material consistin-g of non Kongsberg is a smaR industrial town in central southem Nor-way, S Varanger (Kirkenes) a smaR industrial and mining commuiiity (iron-ore) in the extreme north.
In the Groups 1, 3, 4 and 5 among the males and 1, 2 and 3 among the females the number of returned questionnaires falls substantially short of the total number of individuals in the groups selected. The questionnaires were filled in by the members of these groups themselves and the degree of co-operation varied considerably. However Fig. 4 is shown the range of variation found for the frequency of smokers in each age-class among the groups investigated. It will be noted that this range is fairly narrow, especially in the age-class [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] Fig. 7 is moderate in all groups and aR age-classes, and the range of variation is generaRy between 0 and 10 per cent. Only in the age-class [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] there is no group without heavy smokers, the lowest percentage being 1-2 (among industrial workers, Kongsberg). It might be noted that the exceptional peak of 17 -9 per cent heavy smokers among patients and followers at the Oslo First Aid Station, in the age-class [65] [66] [67] [68] [69] [70] [71] [72] [73] [74] years is based on a fairly small number of observations (28). Per cent heavy and medium8moker&Malm.
As shown in Fig. 8 the range of variation in the percentage medium and heavy smokers is large in all age classes, but the frequency does in no case exceed 50 per cent. The frequencies found among industrial workers, Kongsberg, are generaRy substantiaRy below those of the other groups. In afl groups there is a tendency for the percentage heavy and medium smokers to fall through the higher age-classes, whereas the percentage heavy smokers (Fig. 7) does not exhibit this decline.
Per cent heavy pure cigarette 8moker8. Male&
The frequency of heavy pure cigarette smokers shown in Fig. 9 presents largely the same picture as the percentage heavy smokers (Fig. 7) ,'the level, however, is lower, corresponding to the fact that part of the heavy smoking faus on categories other than pure cigarettes, and there is a marked decline in the higher age-classes reflecting the lower frequency of pure cigarette smokers generally in these age-classes. In aH groups there are age-classes without heavy pure cigarette smokers, but also by this criterion the industrial workers, Kongsberg, are exceptional, having only 0-8 per cent heavy pure cigarette smokers in the age-class 35-44 years and none in the other age-classes. Per cent heavy and medium pure cigarette "wker8. Males.
The level and variation of these percentages show-n in Fig. 10 bear about the same relationship to the percentage heavy and medium smokers (Fig. 8) as the percentages given in Fig. 9 There is thus cause to believe that the range of variation found in the material largely reflects real differences in smoking habits.
Special menti'on may be made of the male group of patients at the Rikshospital Ear-Nose-Throat Department which displays exceptionally low percentages heavy and heavy and medium smokers (both generally and cigarette) in the lower age-classes and rather high percentages in the higher age-classes.
The material is, however, too small to permit any conclusion as to whether or not this reflects a characteristic pattem in this group.
CONCLUSION
As was pointed out initiaHy, the present study has been undertaken in order to provide background information on factors which must be taken into con- sideration when designing a retrospective control study on smoking habits and the incidence of lung cancer.
The age variation within the groups and the rather wide range of variation between groups in most age-classes and for nearly all the smoking habit criteria discussed show that great care should be taken when carrying out control studies, to ensure correspondence between the lung cancer material and control material with respect to such characteristics as age, sex, occupation and place of residence. It should be stressed that a stratification according to broad occupational groups and geographic divisions is insufficient, thus both the S&-Varanger and the Kongsberg groups faR within a category defined by " industrial workers", " small urban community", but the differenceg in smoking habits between them are considerable. Further investigations are indicated to establish the variation of smoking habits with characteristics not explicitly studied here.
Although the present material may not be used for quantitative statements about the significance of differences that may be found between the smoking habits of lung cancer patients and those of the groups analysed above, a provisional indication of an association between tobacco smoking and lung cancer may be inferred from observations in a lung cancer material lying entirely outside the range of variation exhibited by the present material.
The low frequency of smokers in the higher ag'e-classes among most groups of women may indicate that smoking is a relatively recently acquired habit in these arou-ps. That the tendency for the percentage smokers to fall with increasing age is iar less pronounced among female physicians corresponds to the generally accepted conception that " emancipation Group. 15-24. 25-34. 35-44. 45-54. 55-64. 65-74. 75-84. 85 -. Group. 15-24. 25-34. 35-44. 45-54. 55-64. 65-74. 75-84 . 85, Group. 15-24. 25-34. 35-44. 45-54. 55-64. 65-74. 75-84 . 85-. Group. 15-24. 25-34. 35-44. 45-54. 55-64. 65-74. 75-84. 85 . 85-. 
